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DETAILED ACTION 

Claim Objections 

Claim 15 objected to because of the following informalities: the limitation "the first RU 
layer" should be changed to "the first Ru layer". Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claim 15 is rejected under 35 U.S.C. 102(e) as being anticipated by Callegari et al. (US 
Pat. 6,664,186, hereinafter Callegari). 

Regarding claim 15, Figure 28 of Callegari discloses a Cu layer 82 disposed on a 
substrate 30; a dielectric pattern 83 disposed between the substrate and the Cu layer; a first Ru 
layer 32 (col. 15, lines 9-13) disposed between the dielectric pattern and the Cu layer; an Ru x O y 
layer 33 (col. 15, lines 16-19) disposed between the first Ru layer and the Cu layer; and a second 
Ru layer 35 (col. 15, lines 39-42) disposed between the oxide film and the Cu layer. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-3, 5, 6, 13, 15, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Omstead (US Pat. 6,713,373) in view of Chyan et al. (US PGPub 2004/0051 1 17, hereinafter 
Chyan). 

Regarding claims 1 and 15, Figure 8 of Omstead discloses a barrier structure for copper 
metallization, comprising: a dielectric pattern 304 disposed directly on an upper surface of a 
substrate (not shown) (col. 3, lines 60-63); a first barrier layer (TaN) (not shown) disposed 
directly on an upper surface of the dielectric pattern (col. 6, lines 1 1-15); an Ru x O y film 404 (col. 
3, line 54) disposed directly on an upper surface of the oxide film; a second barrier (Ru) layer 
504 disposed directly on an upper surface of the oxide film; and a Cu layer 604/704 disposed 
directly on an upper surface of the second barrier (Ru) layer. The limitation "formed by a plasma 
treatment using N2O or O2" is merely a product-by-process limitation that does not structurally 
distinguish the claimed invention over the prior art. The patentability of a product does not 
depend on its method of production. If the product in the product-by-process claim is the same 
as or obvious from a product of the prior art, the claim is unpatentable even though the prior 
product was made by a different process. In re Thorpe, 227 USPQ 964, 966. Omstead does not 
specifically disclose the first barrier layer is a Ru layer. However, it is very well known in the 
art to use Ru as a copper diffusion barrier layer. For instance, Chyan discloses using Ru as a 
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diffusion barrier layer between a copper interconnect and a dielectric layer (paragraph [0023]). 
In view of such teaching, it would have been obvious to the ordinary artisan at the time the 
invention was made to modify the invention of Omstead by using Ru as the lower barrier layer 
instead of TaN for the purpose of selecting a material with greater conductivity. Furthermore, it 
would have been obvious to one of ordinary skill in the art to try a Ru barrier layer as taught by 
Chyan with the barrier structure taught by Omstead to achieve the predictable result of improved 
barrier properties with improved conductivity. KSR International Co. v. Teleflex Inc., 82 
USPQ2d 1385 (2007). 

Regarding claim 2, Omstead does not specifically disclose the substrate is a silicon 
substrate. However, the Examiner takes Official Notice that it is very well known to use silicon 
substrates for the purpose of selecting an inexpensive semiconductor material (among other 
reasons). 

Regarding claim 3, the limitation "the first Ru layer and the second Ru layer are formed by using 
a sputtering or CVD (chemical vapor deposition)" is merely a product-by-process limitation that 
does not structurally distinguish the claimed invention over the prior art. A further difference 
between Omstead and the claimed invention is the first and second layers have a thickness in a 
range from about 80 angstroms to about 120 angstroms. However, it would have been obvious 
to one having ordinary skill in the art at the time the invention was made to modify the invention 
of Omstead by using the claimed range, since it has been held that discovering an optimum value 
of a result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 
205 USPQ 215 (CCPA 1980). 
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Regarding claim 5, the product-by-process limitation "obtained by oxidizing an upper 
part of the first Ru layer" does not structurally/patentably distinguish the claimed invention over 
the prior art. A further difference between Omstead and the claimed invention is the thickness of 
the oxide film is about 250 angstroms. However, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the invention of Omstead 
by using the claimed range, since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 
215 (CCPA 1980). 

Regarding claims 6 and 16, a further difference between Omstead and the claimed 
invention is the ratio of x:y = 1 :2 (Ru x O y ). Chyan discloses a conductive barrier layer formed of 
Ru02 (paragraph [0023]). In view of such teaching, it would have been obvious to the ordinary 
artisan at the time the invention was made to modify the invention of Omstead by using the 
stoichiometry of Ru02 (wherein x:y = 1 :2) as taught by Chyan, since Ru02 is the most readily 
formed and stable stoichiometry for ruthenium oxide. 

Regarding claim 13, after the above combination, the first Ru layer, the oxide film, and 
the second Ru layer collectively form a conductive barrier structure for the Cu layer. 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Callegari in view 
of Zurcher. 

Regarding claim 6, the difference between Callegari and the claimed invention is the ratio 
of x:y = 1 :2 (Ru x O y ). Figure 7 of Zurcher discloses a capacitor electrode 70 made of Ru0 2 (col. 
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3, lines 17-23). Note that the RuO x film 33 shown in Figure 28 of Callegari is also a capacitor 
electrode. In view of such teaching, it would have been obvious to the ordinary artisan at the 
time the invention was made to modify the invention of Callegari to use the stoichiometry of 
Ru0 2 (wherein x:y = 1 :2) as taught by Zurcher, since Ru0 2 is the most readily formed and stable 
stoichiometry for ruthenium oxide. 



Allowable Subject Matter 

The indicated allowability of claim 4 is withdrawn in view of the new rejection present 

above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew C. Landau whose telephone number is 571-272-1731. 
The examiner can normally be reached on 9:00AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Matthew C. Landau/ 

Primary Examiner, Art Unit 2815 



